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MOLECULAR SPECTROSCOPY USING CHARGE TRANSFER DEVICE DETECTORS
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ABSTRACT

Recent advances in the capabilities of state-of-the-art array detectors

have the potential to greatly improve analytical spectroscopy. The
operational characteristics of several, charge transfer device (CTD)
detectors investigated in our laboratories show them to be highly suitable
for application in UV-Vis molecular spectroscopy. The electro-optical

characteristics of these devices including dynamic range, quantum
efficiency, noise, resistance to blooming and lag are contrasted to
photodiode arrays, vidicons, and photomultiplier tubes. With peak quantum h

efficiencies of 80%, read noises over two orders of magnitude lower than
photodiode array detectors, and virtually no dark current, several of these

CTD detectors are extremely well suited for luminescence spectroscopy.

The performance of several spectroscopic systems which effectively use
the various device geometries is presented. A linear concave grating
spectrograph employing a 30 watt dueterium source and a CTD detector capable
of extremely sensitive fluorescence measurements is described. Using this

system, the detection limit for anthracene is =ixl0 " 2 M-- more sensitive
than systems employing excimer laser sources and photon counting PMTs. In
addition, the characteristics of several novel spectroscopic systems
including a miniature gradient filter spectrograph and a common path
holographic spectrometer employing charge transfer device detectors are
presented. The theoretical and experimental performance of these molecular
spectroscopic systems is discussed and compared to conventional dispersive
systemb.

0



O./1113/87/2

TECHNICAL REPORT DISTRIBUTION LIST, GEN I

No. No.
Copies pies

Office of Naval Research 2 Dr. David Young
Attn: Code 1113 Code 334
800 N. Quincy Street NORDA
Arlington, Virginia 22217-5000 NSTL, Mississippi 39529

Dr. Bernard Douda 1 Naval Weapons Ceiter
Naval Weapcns Support Center Attn: Dr. Ron Atkins
Code 50C Chemistry Division
Crane, Indiana 47522-5050 China Lake, California 93555

Scientific Advisor
Naval Civil Engineering Laboratory 1 Commandant of the Marine Corps
Attn: Dr. R. W. Drisko, Code L2 Code RD-i
Port Hueneme, California 93401 Washington, D.C. 20380

U.S. Army Research Office
Defense Technical Information Center 12 Attn: CRD-AA-IP
Building 5, Cameron Sttion high P.O. Box 12211
Alexandria, Virginia 22314 quality Research Triangle Park, NC 27709

Mr. John Boyle
DTNSRDC 1 Materials Branch
Attn: Dr. H. Singerman Naval Ship Engineering Center
Applied Chemistry Division Philadelphia, Pennsylvania 19112
Annapolis, Maryland 21401

Naval Ocean Systems Center
Dr. William Tolles 1 Attn: Dr. S. Yamamoto
Superintendent Marine Sciences Division
Chemistry Division, Code 6100 San Diego, California 91232
Naval Research Laboratory
Washington, D.C. 20375-5000

,.. ,



Ir


